$ectlon of iReeurolop President-ANTHONNY FElILING, M.D. [Janu(ary 20, 1938] DISCUSSION ON THE ROLE OF TRAUMA IN THE PATHOLOGY OF ORGANIC NERVOUS DISEASE (EXCLUDING EPILEPSY)
Dr. Hugh G. Garland: Introduction. The subject chosen for discussion to-night is one of extreme difficulty and of the widest scope. Every patient is only too anxious to attribute his symptoms to some injury, serious or trivial, and there is probably no disease in which there is not a recorded example of a medical man sharing the opinion of his patient. From the extensive literature on the relationship between trauma and diseases of the nervous system one can find examples of every nervous disease and symptom-complex, and wve are at once confronted w-ith an important consideration-if trauma is an accepted aetiological factor in certain diseases must we assume that it may play a part in all nervous disease, or alternatively may such effects be limited to a small group of diseases ? It is interesting to read the varying replies to this question from distinguished neurologists. In recent years Wilfred Harris (1933) and Pritchard (1934) have suggested that trauma must be seriously considered as a possible factor in many, if not all, nervous disorders. Kinnier Wilson (1923) could not accept trauma as a factor in any of the progressive niervous degenerations, or in cerebral tumour, though he was prepared to admit some possible association in disseminated sclerosis and neurosyphilis. On the other hand Collier and Adie (1926) made no reference to trauma in disseminated sclerosis though they felt that it might be a factor in tumour, and expressed contradictory views with regard to progressive muscular atrophy. The varying and changing views of these English neurologists are representative of the general attitude throughout the -world to this problem, but on the wAhole one can say that neurologists tend to minimize or deny completely aniy association. One cannot help feeling that one reason for this may be an inability to explain the possible mode of action of the injury. If trauma may play some role in the aetiology of nervous diseases there are two important aspects of the problem, namely the purely scientific and the medico-legal, but in view of the usual absence of proof in the scienitific sense w-e are largely limited to the medico-legal aspect.
It is a remarkable thing that in spite of the contradictory opinions expressed in medical literature there is never any difficulty in producing expert wN-itnesses, in any case brought to the Courts, giving diametricallv opposed views, neither party hesitating to give a dogmatic and final opinion. This has had a, very unfortunate effect on the minds of the legal profession, and it would be of the greatest possible value if we could arrive at anything approaching unanimity in this (liscussion. even though we only agree to be uncertain.
I propose to limit my remarks even further than the title of the discussion suggests.
Recent observations on the traumatic encephalopathy of the pugilist suggests that the results of multiple small traumata may be quite different from the results of the single injury. So far as I am aware there has been no striking incidence of disseminated sclerosis, neurosyphilis, or brain tumour in these cases, though at present the numbers may be too small to be of significance. Further, animal experiiments, such as those of Vaubel (1932) in arthritis, have showN-n that pathological conditions can result from many small injuries, though not from a single injuirNy, no matter how severe. We are perhaps not justified in drawing ain arbitrary distinction betw-een APRIL-NEUR. l single and muiltiple injuries. bht I propose to limiit iivyself to the possible effects of a single injurv.
To turn to the iietho(ds of approach to this subject. I shall not dliscuss any of the conditions which are nomregarded as being (lue entirely to trautma, or in which trauma certainly plays the most important role for example such concditions as delavye(d ilnar palsy and chronic subdural haematomn. On looking through the literature one is rather surprised to see long discussion,s on trauma as the ca,use of a disease such as neurosyphilis or (lisseminated sclerosis. With regard to the former we are all agreed that infection is essential, and therefore the question of trauma a-s the cause (loes not arise; at the same time there are factors other than spirochaetal infection which (letermine the production of neurosyphilis or one of its subdivisions. For example we know that there is often a relationship between habit of body and the (levelopment of G.P.1. or tabes, and everybody accepts these factors no matter how little we may know about their mode of action; we cannot therefore dismiss other metiological factors, including trauma, too lightly in certaiin cases. Similarly in disseminated sclerosis; a,lthough the essential cause still eludes us surely nobodv can subscribe to the view that in any one case trauma can be the sole cause.
I therefore propose to limit myself to those conditions in which -we a,ll more or less agree that trauma is at the most only one of several factors.
I cannot help feeling that the best possible approach to this subject would be a statistical one. A great deal has been written on the neurological syndromes found in large series ofcases of war injuries, and most wTiters express the view that, owing to the infrequency of such conditions, we are entitled to say that trauma can therefore play no part. But unfortunatelv I can find no record of a control series of cases. We should like to know the incidence of disseminated sclerosis, for example, in a large series ofuninJulre(l males in the same age-groups, but this information does not seem to be available. It is also uinfortunate that there is no material obtainable from civil sources. 1 have recentJv communicated with the Ministrv of Pensions. but they could supply no information: several insuraniee companies, who deal largely with the injured workman, were also unable to give me figures of any kind, and the most I could get was a statement that * such cases are uncommon ". The insurance companiesinight render a great service both to themselves an(d to us if they would keep records of a large series of injuiries w-ith rega.rd to the later development of organic disease.
Even the recorde(d experience of private practice is iinreliable. Most cases of serious organic disease come sooner or later to the notice of a. neurologist, but he probably sees every case in which a claim for compensation arises: many of these are recorded in the literatu-re, which therefore contains figures which are usually not, strictly speaking,unselecte(l. There can be no doubt that the compensation factor complicates the issue very considerably; it is only natural that the injured party should make the most ofhis inj uries, and there can be little doubt that in man, cases the history of the illness isdeliberatelyvmodified to suit the compensation case. One can say therefore that at present there is really no statistical material of any value.
Pathological proof is equally disappointing, as most of the conditions under consideration arechronic, and even if histological examination becomes possible, the findings are the same as in cases in which there has been no injury. Unfortunately most of the diseasesundler consideration cannot be produced in experimental animals.
A comparison with non-neurological diseases is, again, of little value; the recorded opinions of accepted auithorities, on the role of trauma in such conditions as osteomyelitis or pulmonary tubercuflosis, show that there is jlmist as much (lifficulty as there is in our owm problems.
It seems, therefore, that we must fall back on a few carefully considered and recorded experiences. In any given case we have three possibilities to consider. Firstly, that trauma plays no part. Secondly, that trauma has be-n the precipitating factor: here we usually assume that the disease was present, before the injury, in 5-86 an asymptomnatic form, that it hlas in somiie way beeni stirred uip by the iinjuiry and that it would subsequently have appeared even though there had been no injury (though this surmise is of no significance in law). Thirdly, that trauma has accelerated the progress of the disease or increased the severity of symptoms admitte(d to be present before the accident.
We have next to consider feattures of the trauma itself. While man neurologists are prepared to admit that injjuries to the brain or cord may play a part in the production of central nervous disease, there are many who are unable to accept peripheral injury in the same light. The severity of the injurv must be of considerable importaiice, but not only is severity very difficult to define, but many of the recorded cases are extremely vague on the point. Then there is the important question of the latent period. Here, I think, we have examples of some of the most contradictory and sometimes unjustifiable statements. For example, Wilfred Harris (1933) records disseminated sclerosis developing eleven years after a severe head injury, but Kinnier Wilson (1923) will not accept trauma as a factor in neurosyphilis unless symptoms arise or increase w-ithin forty-eight hours. The Americans attach great importance to " bridging symptoms " in this connexion, and many of them will only accept a traumatic factor in the presence of continuous symptoms between the injurv and the finding of the objective changes of disease. Here again I feel that there can be no definite rule to be applied to all forms of organic nervous disease.
Before turning to a few of the common conditions for discussion I mnay say that I do not propose to review in anv way the vast literature or even to burdein it with a series of personal experiences. Disseeminated sclerosis.-Perhaps the commonest disease tinder discussioin is disseminated sclerosis and in many ways it provides the most difficult problem. owing to its natural exacerbations and remissions. Again, I cannot accept trauma as being the cause of disseminated sclerosis, but I have been convinced from my own experience that it plays an aetiological role in some cases.
I believe that this disease is sometimes brought to light, or its symptoms increased.
by a variety of external conditions. I have frequently seen symptoms appear during pregnancy and, particularly, after parturition and have seen several patients who have had no symptoms previous to delivery and have yet had widespread manifestations of disseminated sclerosis on getting up some two or three weeks later. I have seen exactly the same thing following minor operations, suggesting very strongly that peripheral trauma must be considered as a precipitating factor. I also hold the view, which I know is shared by several people here, that such things as anesthetics, manipulations, lumbar puncture, and even some of the more spectacular forms of so-called " treatment " will increase the disability of disseminated sclerosis. It is a not uncommon story that the patient " was never quite the same " after lumbar puncture here at least the compensation factor does not compllcate the issue and, fiurther, I do not think the same complaint is made in other organic nervous diseases.
Kinnier Wilson (1923) was prepared to admit that this disease can be precipitated by injury, even by peripheral injurvy CoHier and Adie (1926) mnade no reference to Such an association, and Russell Brain (1929) , in a critical review, was non-committal.
On the other hand Wilfred Harris (1933) has recorded a series of cases in which, in his opinion, trauma played an important etiological role; these formed 700 of his eases seen in private practice and ineluded cases of cerebral, spinal, and peripheral trauma. In my own experience I have been rather impressed by the presence of 'bridging symptoms " in these cases and have only seen the disease appearing after a long latent period in compensation cases. l should, however, like to mentioin one personal case in which bridging symptoms were absent but which is still very impressive:
This was in a miiiner who sustained a sev-ere injury to the back, without fracture, from a fall of roof. There were no immediate symptoms but three weeks later he began to drag his left leg and from that time he has developed typical, slowly progressive, disseminated sclerosis. The right leg was not affected until two years afterwards, nor the arms for fourteen years, but he was bedridden within four years of the accident. The most careful inquiry has failed to elicit any suspicious symptoms prior to the accident and in spite of the absence of bridging symptoms during the latent period of three weeks I feel that in this case a severe injury to the spine was the precipitating factor.
Neurosyphilis.-The literature relating to trauma and neurosyphilis is largely centred round tabes dorsalis and G.P.I. There are more references in the literature to the traumatic acceleration of G.P.I. than to that of other forms of neurosyphilis and, especially in the older literature, a traumatic factor was accepted in anything up to 5% of cases. The injury is almost invariably to the head. I have seen few cases in which trauma appeared to accelerate or precipitate tabes and only one case in which it accelerated G.P.I. Charcot's arthropathy sometimes develops after local injury, but this is, perhaps, a different problem. One is rather impressed by the absence of any increase of symptoms following peripheral trauma in tabes, which is unlike disseminated sclerosis in this respect. Many tabetics undergo abdominal operations, but I have never seen one such case in which the nervous condition was made worse. Further, although neurosyphilis is at least as common as disseminated sclerosis, there are far more recorded cases of the latter disease in which trauma was thought to be a factor.
At the same time it is well known that peripheral trauma may determine the development of cutaneous and other gummata at the site of the injury and I think we must admit the possibility of central nervous injury having a similar effect. There are several recorded cases of cerebral gumma following head injury, but this must be a very uncommon condition, and the accuracy of the diagnosis cannot usually be proved. There is the further difficulty with regard to the latent period in neurosyphilis; one has difficulty in believing that objective signs, such as pupillary changes and areflexia, can develop in this disease in the course of a few days.
Finally, therefore, I feel that, although central trauma may be of some importance, we should be very guarded in accepting peripheral trauma in the aetiology of neurosyphilis.
Cerebral tumour.-In considering the relationship between trauma and the subsequent development of brain tumour, reference must be made to the relationship of trauma to tumours in general. There can be no doubt that more work has been done, and more observations have been made, on this subject than on any other relating to trauma and disease. Most cancer research workers have increasing difficulty in convincing themselves that trauma plays any part whatever in the production of a tumour, and in a recent American review (Brahdy and Kahn, 1937) on this subject the concluding paragraph says: "It has become more and more clear that there is no reasonable evidence of any relationship between the single injury and the production of a cancer." On the other hand neurologists have always been impressed by the frequency of a history of head injury in tumour cases. Statistics have so -far been unconvincing and have even confused the issue, as Parker and Kernohan (1931) found, in a series of 431 cases of glioma, a history of injury in 13.4%, though there only appeared to be a possible relationship in 4.8%; but in 431 patients suffering from various diseases 10S4% had had a head' injury, and in a series of 200 normal persons the incidence of injury was 35.5%. If one can draw any conclusion from these figures, it is to the effect that trauma protects the individual from the subsequent development of a tumour-a conclusion which seems, to say the least, improbable. Some authors demand that the tumour should develop at the site of the injury, but in view of the frequency of contre-coup damage one has difficulty in accepting this. Others demand a minimum latent period of six weeks and a maximum of two years, but owing to our ignorance as to the rapidity of growth in the early stages such arbitrary figures are difficult to accept. 30 588 Section? of Neuroloqy 589 Again w-e have to consider the histoiogy of the tumour; if one is satisfied that a meningioma may be determined bv trauma it does not necessarilv follow that this can also be applied to the glioma group. I have had one case of interest, in w-hich a superficial glioma developed in the parietal region exactly beneath a scar on the scalp, the result of a head injury two and a half years prior to the onset of symptoms this tumouir w-as very small but was considered bv Dr. J. G. Greenfield to be a malignant type of glioma. This case seems suggestive, yet the latent period wi-ould be too long for the suggestion to be acceptable by many a.uthorities, and there was a complete absence of bridging symptoms.
Progressive muscular atrophy.-Perhaps the most striking feature of the literature oIn this disorder is the complete reversal of opinion expressed by C'ollier and Adie between 1926, when they considered trauma to be an important factor, and 1929, when they decided that trauma played no part. Kinnier Wilson (1923) subscribed to the latter view and decided that trauma was not a factor in producing any of the progressive degenerations. On the other band there are many observers who feel that trauma mayr precipitate this disease, and many who share the original. view of Collier and Adie (1926) that even peripheral tra,uma may be sufficient and that wsasting may commence at the site of the injury. As in the case of some other diseases under discussion, there is sometimes a difficulty as to whether the disease in question is really progressive muscular atrophy-whatever that may be. This difficulty hlas been emphasized in a recent paper by Walshe and Ross (1936) in which they describe a syndrome, in some ways resembling progressive muscular atrophy, following injury to the cervical cord. I have had a personal experience which is not onlv of interest in this connexion but may throw light on some other aspects of our discussion.
In May 1936 I received a double injury to the skull and cervical region; the area of trauma was clearly defined by subsequient bruising and tenderness. There was loss of consciousness for a few moments and on recovering I had complete paralysis of the arms, with intense paraesthesiae, from shoulders to finger-tips; these disappeared wN-ithin a few seconds and there wiere no immediate sequeloe, but in the following November the same intense paroesthesiae suddenly developed on flexion of the head. This sign is well known to neurologists and is seen after cervical cord injuries and in (lisseminated sclerosis; it occurred in several of the cervical injuries recorded bv Walshe and Ross (1936) .
In my own case the symptoms slowN-ly disappeared during the course of a few weeks. I have not developed any manifestations of disseminated sclerosis or of any other central nervouis disease and am quite convinced that these svmptoms were a result of the previous trauma, but the really important feature was the presence of the long latent period; it seems proba.ble that some small lesion developedlin the cervical cord, though it produced no symptoms for five months.
I have at present under mv care a man who sustained a severe injury in the cervical region, wNhich has left some changes in the vertebrae as shown by X-rays, Cn,11d who is suffering from a condition which is similar to that described by Walshe and Ross (1936) but, after three years, appears to be progressive. In spite, therefore, of many statements to the contrarv, I cannot help feeling that trauma, at any rate to the cord, may produce organic changes, which may be delayed and even progressive and may possibly be true examples of progressive muscular atrophy.
Paralysis agitans. The Parkinsonian syndrome is associated with several distinct pathological processes, and in its relation to trauma is comparable Awith progressive muiscular atrophy. It seems clear that in some of the recorded cases the condition has really been a non-progressive syndrome probably due entirely to trauma, and therefore not strictly within the range of our subject. Most writers admit that debilitating and other influences may be exciting causes of this condition and Collier and Adie (1926) even stress the frequency of trauma, though here trauma is rather ill-defined as regards site and severitv. There have been several recent examples of Parkinsoniain syndromes followAing trivial peripheral injuries; here I find some difficulty in accepting the story, and I have had no personal cases of this kind. We know that damage to the peripheral nerves may be followed by changes in the related central nerve-cells, but in the case of Parkinsonism we should have to assume further ascending degeneration in a second series of neurones. It is a common experience that considerable increase of tone may exist in the limbs in these cases, even though no complaint may be made, and I feel that, especially in Parkinsonism, the peripheral injury may draw the attention of the patient to his disability rather than act as an oetiological factor. I feel therefore that perhaps we should make a distinction between peripheral and central injuries in this group of cases, and we must assure ourselves that a Parkinsonian syndrome following head injury is a true example of paralysis agitans.
Concludion.-I think that neurologists in the past have been too much inclined to dismiss trauma as being of any aetiological significance in nervous diseases. My own feeling is that although there is no proof in the scientific sense, there are many cases which seem to exceed the bounds of coincidence, and I feel that this applies especially to disseminated sclerosis.
Dr. C. M. Hinds Howell: This subject is of great theoretical interest, as well as of practical importance in its medico-legal aspects. Epilepsy has been specifically excluded from the discussion, and I take it that immediate and evident injury to the brain or cord, whether mechanical or infective, is also excluded.
When trauma is followed by signs of organic disease in the nervous system, there are three possible explanations for such an occurrence.
(1) That the trauma was the essential cause of the disease.
(2) That it rendered manifest symptoms and signs of an existing organic disease.
(3) That the relationship between the injury and the appearance of organic disease was a pure matter of chance.
From the nature of the case absolute proof of the traumatic origin of organic disease cannot be established. In order to establish presumptive evidence of the relation of trauma to the subsequent disease certain desiderata would have to be satisfied.
(1) The trauma must be of a serious character.
(2) The subsequent development of organic disease must occur within a not-tooremote period.
(3) The particular type of organic disease must be shown to follow injury sufficiently often to justify the presumption that the injury was a direct or indirect cause of its development.
The third point is the easiest to establish, because the first two raise questions in themselves which are difficult to answer, for instance as to what constitutes a serious injury. It is obvious that a trivial injury is unacceptable as a possible cause of organic disease. In the second place, can one say that there should be a definite time limit between the date of injury and the first symptoms of organic disease ? I would mention certain organic diseases in which trauma has been suspected of playing an active aetiological part. In connexion with the meninges: Arachnoiditis, and possibly tumour formation, also syphilitic meningitis; in the brain: G.P.I., paralysis agitans, tumour; in the cord Amyotrophic, and other less specifically defined progressive degenerations, tabes dorsalis, and, througholut the central nervous system, disseminated sclerosis.
With regard to the syphilitic diseases-G.P.I., tabes, gummatous meningitisit is of course clear that the trauma can only act as a precipitating factor, aild I should think that its role in this connexion is generally recognized. I have seen it occur in several personal cases. Arachnoiditis is also generally believed to follow trauma in a definite proportion of cases.
The role of trauma in other members of the group that I have mentioned is less clearly established.
It is difficult, a priori, to see how trauma is likely to produce conditions differing so widely in their pathology as amyotrophy, disseminated sclerosis, and brain tumour, but we must bear in mind that we are at present quite ignorant of what actually causes these conditions-hence trauma cannot be excluded on a priori grounds. So many cases have been reported of severe injury resulting in spinal concussion with some immediate paralysis, followed at a later date by a progressive deterioration, that the conclusion is unavoidable that the original trauma was the starting-point of the disease. How it acts is another matter and at present entirely speculative.
Wilfred Harris (B.M.J., 1933 (i) , 915) reported a number of such cases in his Saville Oration in 1933. In a number of these the patient subsequently developed symptoms typical of disseminated sclerosis. I do not think all his cases could be accepted as evidence of a causal connexion between trauma and disseminated sclerosis. In one case, for instance, a boy aged, I think, 15, had a severe trauma from which he recovered, played racquets for his school, and two and a half years later developed symptoms of disseminated sclerosis. I should regard a period of this length as being too long to show a causal relationship of the trauma to be accepted. But the cases he quotes are in most instances much more convincing than this one, and certainly merit careful consideration. Until we know more about the aetiology of disseminated sclerosis I, personally, am not prepared to admit that trauma is a factor in the production of such a specialized type of disease, from the pathological point of view, as is disseminated sclerosis.
It is a different matter, I think, with regard to chronic degenerative diseases, such as amyotrophic lateral sclerosis and paralysis agitans. I can well imagine shock from concussion initiating a condition of abiotrophy from which the nerve-cells never recovered, but this sequel is very rare. Thousands of men suffered from severe spinal concussion and spinal and cerebral trauma in the late -ar, but I do not think that this was followed by any considerable increase in the number of cases of amyotrophic lateral sclerosis, paralysis agitans, or disseminated sclerosis.
I suppose we have all seen cases of amyotrophic lateral sclerosis or paralysis agitans in which the first-known symptoms occurred within a few weeks of serious injury. I was taught by our dear friend, the late James Collier, that trauma was an outstanding cause of amyotrophic lateral sclerosis. Collier wrote this in the 1926 edition of a well-known textbook. He said that this conclusion was reached as the result of analysis of a surprisingly large number of cases at the National Hospital. Three years later he calmly announced in the same textbook that the evidence for trauma being a factor in the production of amyotrophic lateral sclerosis was quite unsatisfactory.
I have seen several cases of this disease and of paralysis agitans, in -hich the conclusion seemed unavoidable that trauma had been the starting-point of the disease. Grimberg, however, in a paper published in the Journal of Nervous and Mental Diseases, 79, 14-42, analyses 86 cases of so-called traumatic paralysis agitans and concludes, rather dogmatically, I think, that trauma cannot cause this condition.
If trauma is ever a cause of brain tumour it must be a very rare one. I do not know of any evidence to show that brain tumour developed in any considerable number of the cases of head injury in the Great War. It is difficult to know-what evidence would be acceptable as showing that injury to the head was the cause of a brain tumour. It would, I think, have to be found growing at the site of the scar, either in the meninges or cerebral tissue.
The conclusion I have reached is that trauma may be the starting-point of certain degenerative conditions in the brain or cord, but is more frequently a precipitating factor in the appearance of organic disease.
Dr. S. P. Meadows said that he had recently examined the records of cases of disseminated sclerosis seen personally, and of 140 such cases there were only five in which the first appearance of symptoms had followed shortly after an injury. In one further case the patient, already the subject of disseminated sclerosis, had developed new symptoms in an upper limb shortly after an injury to the wrist.
Dr. Russell Brain had also examined the records of his own cases, and in three out of 81 cases there was a history of injury to one limb, shortly before the onset of symptoms in the injured limb. Thus, out of a total of 221 cases of disseminated sclerosis, in only 4% could trauma be considered as a possible aetiological factor.
In six of these nine cases, injury to one limb had been followed by weakness or paraesthesiae affecting that limb. In only one case had there been a head injury, and this had not been severe.
He (the speaker) had had one case of developed disseminated sclerosis, in which the patient was severely injured. His right arm was almost severed below the elbow, and the left radius and ulna were fractured, but the injury had no effect on the course of the disseminated sclerosis, which was slowly progressive.
Dr. Wilfred Harris: For many years I have beenl impressed by the importance of trauma in the history of the development both of progressive muscular atrophy and-especially--of disseminated sclerosis. [Dr. Harris gave details of several cases of disseminated sclerosis in which the disease had followed directly upon the injury.] In my opinion, seeing that we have no real knowledge whatever of the pathology of either of these diseases, we have no right to assume that trauma has no influence either in the aetiology or in the development of the disease, for the simple reason that we do not understand how it would act.
Dr. Denny-Brown said it appeared to him that the greatest difficulty in allocating a contributory role to trauma in the precipitation of progressive generalized nervous diseases, such as disseminated sclerosis and nervous syphilis, was the establishment of the pathological process occurring in the latent interval.
It had been striking, in his experience of a few such cases, that there had been an emotional disturbance following the injury, sometimes mild, and sometimes severe. If the disturbances were mild it might be referred to by the patient as only that he had been " badly shaken " by his injury. Close inquiry would elicit that the disorder to which the patient referred was an emotional lability with insomnia and some degree of depression, such as was commonly experienced for an interval after sudden fright, whether an actual injury occurred or was just avoided. Such emotional disturbances, even though mild, are commonly accompanied by a constitutional upset, characterized by some loss of weight. Though it was difficult to establish that this occurred in patients who subsequently developed a nervous disease, it appeared reasonable to him that this constitutional disturbance was the factor which provided an explanation for the sudden onset of a generalized disease within a short and apparently symptomless interval from trauma.
A further difficulty was the explanation of the slight incidence of such generalized disease following severe injuries, as in a war, compared with the effect of relatively minor injuries. The more severe injury entailed a period of rest in bed, and this perhaps minimized the effect of the constitutional disturbance on the nervous system. 
